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SPECIFICATION 

1. Title of the Invention 

CEPHALOSPORIN COMPOSITION 

2 . Claims 

(1) A cephalosporin composition for oral use, 
containing sucrose fatty acid esters. 

(2) The composition according to claim 1, wherein the 
sucrose fatty acid esters have an HLB of 10 and higher. 

(3) The composition according to claim 1, wherein the 
cephalosporin is a compound represented by the following 
formula (I) : 

[Formula (I)] 

wherein R is a 5- to 6-membered heterocyclic group 
containing at least one heteroatom selected from S, N and O, 
or represents a heterocyclic group having a substitued amino 
group; Ri represents a Ci-Ce straight -chained alkyl, a C3-C6 
branched alkyl group, a C2-C6 alkoxyalkyl group, a C3-C6 
cycloalkyl group, a C3-C6 cycloalkenyl group, an aromatic 
group or a 3- to 6-membered heterocyclic group containing an 
aromatic group or one to four of N, S or O, or 
(wherein Ra and Rb, which may be identical or different, each 
represent a hydrogen atom or a C1-C4 alkyl group) ; R2 
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represents -H, -CI, -CH3, -OCH3, -CH2OCH3, -CH=CH2, -CH2OCOCH3 
or -CH2SHet (wherein Het represents a 5- or 6-membered 
heterocyclic ring containing 1 to 4 heteroatoms selected 
from nitrogen, oxygen and sulfur, or a substituted 
heterocyclic ring) ; and R3 represents hydrogen or a 
physiologically acceptable salt/ or a protective group for 
carboxyl group . 

3, Detailed Description of the Invention 

The present invention relates to a cephalosporin 
composition for oral use, comprising sucrose fatty acid 
ester, and more particularly, to a cephalosporin composition 
for oral use, wherein the sucrose fatty acid esters have an 
HLB of 10 or higher, and the cephalosporin is represented by 
the following formula (I) : 
[Formula (I)] 

wherein R is a 5- to 6-membered heterocyclic group 
containing at least one heteroatom selected from S, N and 0, 
or represents a heterocyclic group having a substituted 
amino group; Ri represents a Ci-Cg straight -chained alkyl, a 
C3-C6 branched alkyl group, a C2-C6 alkoxyalkyl group, a C3-C6 
cycloalkyl group, a Cs-Cg cycloalkenyl group, an aromatic 
group or a 3- to 6-membered heterocyclic group containing 
one to four of N, S or O, or (wherein Ra and Rh, 
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which may be identical or different, each represent a 
hydrogen atom or a C1-C4 alkyl group); R2 represents -H, -CI, 
-CH3, -OCH3, -CH2OCH3, -CH=CH2, -CH2OCOCH3 or -CHaSHet (wherein 
Het represents a 5- or 6-membered heterocyclic ring 
containing 1 to 4 heteroatoms selected from nitrogen, oxygen 
and sulfur, or a substituted heterocyclic ring); and R3 
represents hydrogen or a physiologically acceptable salt, or 
a protective group for carboxyl group. 

Cephalosporin family antibiotics are the most 
frequently used antibacterial substances among antibacterial 
substances, due to their excellent safety, antibacterial 
activities and spectrum and the like. However, those drugs 
having excellent antibacterial efficacy and spectrum and the 
like are mostly injectable preparations. Although 
cephalexin and the analogous compounds are marketed as oral 
preparations, their antibacterial activities are inferior 
compared to that of injectable preparations. 

Therefore, the present invention is based on a 
discovery of a new composition whose oral absorbability is 
improved by mixing sucrose fatty acid ester with 
cephalosporin antibiotics having an excellent antibacterial 
activities and spectrum and the like. The new composition 
has improved the oral absorption of cephalosporins having 
strong activities and broad spectram, and the present 
invention has great significance in that aspect. 



Examples of the existing cephalosporin compound that 
can be used in the present invention include cefazolin, 
cefapirin, cef aloridine, cefsulodin, cefalotin, cefamandole, 
cefatrizine, cefacetrile, cefotiam, ceforanide, ceftezole, 
cefoxitin, latamoxef, cefmetazole, cefotetan, cefpiramide, 
cephaloglyc in , cephalexin , cef adroxi 1 , ce f roxadine , 
cefradine, cefaclor, and the like. 

Among the above-mentioned compounds, those having an 
amino group or a carboxylic acid also include the 
derivatives which are bound to protective groups that are 
removable in vivo. For example, as the protective group for 
carboxylic acid, and the like may be 

mentioned. As the protective group for amino group, an 
enamine group, for example, and the 

like may be mentioned. 

In the above general Formula (I) , specifically, R is 
the following: ( (B) represents any one of N, 

S and 0; and (C) represents any of C, N and O) . Among those, 
preferred is , and examples thereof 

include 

Next, Ri represents a Ci-Ce straight -chained alkyl, a C3- 
Ce branched alkyl group, a C2-C6 alkoxyalkyl group, a C3-C6 
cycloalkyl group, a Ca-Cg cycloalkenyl group, an aromatic 
group or a 5- to 6-membered heterocyclic group containing 
one to four of N, S or O, or (wherein Ra and Rb, which 
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may be identical or different, represents a hydrogen atom or 
a C1-C4 alkyl group) • 

Next, for R2/ those 3 -position substituents that are 
commonly used may be mentioned, and examples thereof include 
CI, -CH3, -CH2OCOCH3, -H, -OCH3, -CH=CH2, -CH2OCH3 
and the like, with preferred ones including 

Furthermore, the amino group or the carboxyl group 
contained in R2 may be bound to a protective group that can 
be decomposed chemically or in vivo. For example, the 
protective group for an amino group may be exemplified by a 
straight -chained or branched, saturated or unsaturated alkyl 
group having 1 to 2 0 carbon atoms, a straight -chained or 
branched, saturated or unsaturated acyl group having 1 to 2 0 
carbon atoms, an enamine group, or the like. Next, examples 
of the protective group for a carboxyl group include an 
ester derivative of a straight- chained or branched, 
saturated or unsaturated alkyl group having 1 to 20 carbon 
atoms, and protective groups represented by the following 
formulas, which are removable in vivo. For example, 

and the like may be 

mentioned. 

Next, R3 may be exemplified by hydrogen or a 
physiologically acceptable salt, and for example, inorganic 
salts such as sodium salt, potassium salt, calcium salt and 
magnesium salt, or organic salts such as lysine and arginine 



may be mentioned. Furthermore, as the protective group for 
carboxyl group, for example, and the like 

may be mentioned. 

For the sucrose fatty acid esters used in the present 
invention, those having 8 to 25 carbon atoms in the fatty 
acid moiety are preferably used, and any of naturally 
occurring compounds or synthetically obtained compounds may 
be used, but it is preferable to use naturally occurring 
compounds. The fatty acid may include straight -chained or 
branched compounds, but it is preferable to use straight - 
chained compounds. Examples of the fatty acid that can be 
preferably used include caproic acid, capric acid, myristic 
acid, stearic acid, palmitic acid, lauric acid, oleic acid 
and the like. Sucrose has 3 primary alcohols, and there 
exist esters in which one fatty acid is bound (monoester 
type) , two fatty acids are bound (diester type) and three 
fatty acids are bound (triester type) . However, mixtures of 
monoesters, diesters and triesters may be used, and mixed 
esters of 2 to 3 species of the fatty acids described above 
may also be used. According to the present invention, as 
the proportion of the monoester type is increased, the oral 
absorption promoting property also increases, and a fatty 
acid ester having an HLB (Hydrophilic Lipophilic Balance) of 
10 or higher is used, remarkable effects are recognized for 
the cephalosporin derivatives of the present invention. 
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A patent which is relevant to the technology of the 
present invention is PCT WO 83/02230, and the patent 
describes that when a preparation prepared by adding sucrose 
fatty acid esters and polyethylene glycol to amoxicillin, an 
oral penicillin, is administered by oral route, an effect of 
promoting small intestinal absorption can be seen. 

According to the Comparative Example of the present 
invention, when a preparation prepared by adding only a 
sucrose fatty acid ester to amoxicillin is orally 
administered, as the HLB value is increased (HLB 7 to 19) , 
an absorption inhibitory effect is reconsidered. Thus, even 
if the HLB value is decreased, a significant promoting 
effect cannot be seen. However, in the case of 
cephalosporin derivatives, although there are differences 
among compounds, as the HLB value is increased, an 
absorption promoting effect is manifested, and such tendency 
is strong particularly with the compound represented by 
Formula (I) . 

wherein R, Ri, R2 and R3 have the same meaning as defined 
above . 

The sucrose fatty acid esters can be used at a weight 
ratio ranging from 0.01 to 50, preferably from 0.1 to 5, 
with respect to the cephalosporin antibiotics. 

The composition of the present invention can be 
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prepared by dissolving or suspending a cephalosporin 
antibiotics and a sucrose fatty acid ester in water or 
phosphate buffer solution, and administered. However, in 
addition to that, it is also possible to prepare granules by 
mixing a sucrose fatty acid with a cephalosporin antibiotics 
in a powdered state, and granulating the mixture by a wet 
granulation method or dry granulation method; or to prepare 
capsules by filling the mixture in the powder form directly 
into capsules; or to prepare tablets by adding suitable 
excipients, and then tablet ing the mixture. Furthermore, 
the composition can also be administered in the form of a 
suspension of CMC ( carboxymethylcellulose ) . Thus, with any 
dosage form being used, the absorption promoting effect can 
be obtained. 

In addition to the sucrose fatty acid esters, various 
additives may be added for the composition for oral 
administration, but a composition comprising cephalosporins 
and sucrose fatty acid esters only is found to be 
sufficiently effective. 

To check the extent of oral sibsorption, the rate of 
urinary recovery was measured. 

The animal species used were Wistar rats, beagle dogs 
and cynomolgus monkeys, and for the measurement the urinary 
recovery rate, urine was collected in around 24 hours after 
oral administration, and the amount of drug in the urine was 
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measured by a bioassay method and high performance liquid 
chromatography. For the bioassay method, B, Subtil is ATCC 
6633 or E. coli NIHJ JC-2 was used as the test bacteria for 
measurements. Concerning the high performance liquid 
chromatography, Microbondapak C18 was used as the column for 
analysis- The sucrose fatty acid ester used in the present 
invention was a product of Ryoto co., Ltd or Daiichi Kogyo 
Seiyaku Co. , Ltd. 
EXAMPLE 1 

20 mg/kg of 7P- [ (Z) -2- (2-amino-4-thiazolyl) -2- 
(methoxyimino) acetamido] -3- [4 -amino-S-carboxy-N- 
methylimidazol -2 -ylthiomethyl] -3-cephem-4-carboxylic acid 
(hereinafter, referred to as Compound (A) ) , and a sucrose 
fatty acid ester (HLB 16) (palmitic acid 95%, stearic acid 
5%, monoester 80%, di- and triester 20%) in an amount 
equivalent to 10 mg/kg were mixed into phosphate buffer 
solution, and the mixture was orally administered to a 
beagle dog (10 kg, male) . 

As a control, a phosphate buffer solution of the 
Compound (A) , without any added sucrose fatty acid ester, 
was orally administered to a beagle dog. 
Rate of urinary excretion (%) 
Compound (A) 20 mg/kg 

Sucrose fatty acid ester 10 mg/kg 36% 
Compound (A) 20 mg/kg 19% 
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EXAMPLE 2 

40 mg/kg of vP- [ (Z) -2- (2-amino-4- thiazolyl) -2- 
(methoxyimino) acetamido] -3- [5- (2-amino-2-carboxy) ethyl- 
l,3,4-thiadiazol-2-yl-thiomethyl] -3-cephem-4-carboxylic acid 
(hereinafter, referred to as Compound (B) ) , and a sucrose 
fatty acid ester (HLB 15) (palmitic acid 70%, stearic acid 
30%, monoester 70%, di- and triester 30%) in an amount 
equivalent to 20 mg/kg were mixed into phosphate buffer 
solution, and the mixture was orally administered to beagle 
dogs (10 kg, male) . Furthermore, the same experimental 
procedures were performed, and solutions of Compound (B) in 
phosphate buffer solution, with the sucrose fatty acid ester 
other than the above-mentioned composition, and without any 
added sucrose fatty acid ester, were orally administered to 
beagle dogs . 

Rate of urinary recovery (%) 

(i) Compound (B) 40 mg/kg 



Sucrose fatty acid ester (HLB 15) 



20 mg/kg 



(Palmitic acid 70%, stearic acid 30%) 



(Monoester 70%, di- and triester 30%) 



Urinary recovery (%) 



34% 



(ii) Compound (B) 



40 mg/kg 



Sucrose fatty acid ester (HLB 19) 



20 mg/kg 



(Stearic acid 70%, palmitic acid 30%) 



(Monoester 95%, di-and triester 5%) 
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Urinary recovery (%) 41% 

(iii) Compound (B) 40 mg/kg 
Sucrose fatty acid ester (HLB 11) 20 mg/kg 
(Stearic acid 70%, palmitic acid 30%) 
(Monoester 50%, di- and triester 50%) 

Urinary recovery (%) 29% 

(iv) Compound (B) 40 mg/kg 
Sucrose fatty acid ester (HLB 5) 20 mg/kg 
(Stearic acid 70%, palmitic acid 30%) 
(Monoester 35%, di- and triester 65%) 

Urinary recovery (%) 12% 

(v) Compound (B) 40 mg/kg 
Urinary recovery (%) 11% 

EXAMPLE 3 

20 mg/kg of 7^- [ (Z) -2- (2-amino-4-thiazolyl) -2- 
(methoxyimino) acetamido] -3- [{2-amino-2- 

carboxy) ethylimidazol-2-ylthiomethyl] -3-cephem-4-carboxylic 
acid (hereinafter, referred to as Compound (C) ) , and a 
sucrose fatty acid ester (HLB 19) (palmitic acid 30%, 
stearic acid 70%, monoester 95%, di- and triester 5%) in an 
amount equivalent to 15 mg/kg were mixed into a 5% aqueous 
solution of carboxymethylcellulose , and the mixture was 
orally administered to beagle dogs (about 10 kg, male) . 

Furthermore, the same experimental procedures were 
performed, and mixture with other sucrose fatty acid esters 
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other than the above-mentioned composition, and without any 
added sucrose fatty acid ester, were orally administered to 
beagle dogs. 

Rate of urinary recovery (%) 

(i) Compound (C) 20 mg/kg 
Sucrose fatty acid ester (HLB 19) 15 mg/kg 
(Stearic acid 70%, palmitic acid 30%) 
(Monoester 95%, di- and triester 5%) 

Urinary recovery (%) 42% 

(ii) Compound (C) 20 mg/kg 
Sucrose fatty acid ester (HLB 11) 15 mg/kg 
(Stearic acid 70%, palmitic acid 30%) 
(Monoester 50%, di-and triester 50%) 

Urinary recovery (%) 32% 

(iii) Compound (C) 20 mg/kg 
Sucrose fatty acid ester (HLB 9) 15 mg/kg 
(Stearic acid 70%, palmitic acid 30%) 
(Monoester 45%, di- and triester 55%) 

Urinary recovery (%) 19% 

(iv) Compound (C) 20 mg/kg 
Urinary recovery (%) 16% 

EXAMPLE 4 

20 mg/kg of ceftriaxone, and a sucrose fatty acid ester 
(HLB 16) (the bound fatty acids were about 95% of stearic 
acid and about 5% of palmitic acid, and the ester 
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composition had a composition ratio of monoester 67% and di- 
and tries ter 3 3%) in an amount equivalent to 5 mg/kg of rats 
were suspended or dissolved in aqueous phosphate buffer 
solution (pH 7) , and the resulting product was orally 
administered to Wistar rats (7 weeks old, male) . As a 
control, an aqueous phosphate buffer solution containing the 
same amount of ceftriaxone, without any added sucrose fatty 
acid ester, was similarly administered to rats. 
Rate of urinary recovery of ceftriaxone (%) 

(i) Ceftriaxone 20 mg/kg 
Sucrose fatty acid ester 5 mg/kg 16% 

(ii) Ceftriaxone 20 mg/kg 0.6% 
EXAMPLE 5 

20 mg/kg of a sodium salt of cefotaxime, and a sucrose 
fatty acid ester (HLB 11) (the bound fatty acids were about 
70% of stearic acid and about 3 0% of palmitic acid, and the 
ester composition had a composition ratio of monoester 70% 
and di- and triester 30%) in an amount equivalent to 10 
mg/kg were mixed with water, and the mixture was orally 
administered to a cynomolgus monkeys (4 kg, male) . As a 
control, an aqueous solution containing the same amount of 
cefotaxime sodium, without adding the sucrose fatty acid 
ester, was orally administered to cynomologus monkeys. 

Furthermore, the same experimental procedures were 
performed, and solutions with sucrose fatty acid esters 
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other than the above-mentioned composition, and without any- 
added sucrose fatty acid ester, were similarly administered 
to cynomolgus monkeys. 

Rate of urinary recovery (%) 

(i) Cefotaxime sodium salt 2 0 mg/kg 
Sucrose fatty acid ester (HLB 11) 10 mg/kg 
(Stearic acid 50%, palmitic acid 50%) 
(Monoester 70%, di- and triester 30%) 

Urinary recovery {%) 8% 

(ii) Cefotaxime sodium salt 20 mg/kg 
Sucrose fatty acid ester (HLB 15) 10 mg/kg 
(Stearic acid 30%, palmitic acid 70%) 
(Monoester 50%, di-and triester 50%) 

Urinary recovery (%) 13% 

(iii) Cefotaxime sodium salt 20 mg/kg 
Sucrose fatty acid ester (HLB 2-3) 10 mg/kg 
(Stearic acid 70%, palmitic acid 30%) 
(Monoester 25%, di- and triester 75%) 

Urinary recovery (%) 0.6% 

(iv) Cefotaxime sodium salt 20 mg/kg 
Urinary recovery (%) 0.3% 

EXAMPLE 6 

40 mg/kg of ceftizoxime sodium salt, and a sucrose 
fatty acid ester (HLB 11) (the bound fatty acids were about 
70% of stearic acid and about 3 0% of palmitic acid, and the 
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ester composition had a composition ratio of monoester 50% 
and di- and triester 50%) in an amount equivalent to 20 
mg/kg were suspended in water, and the resulting suspension 
was orally administered to Wistar rats (7 weeks old, male) . 
As a control, the same amount of ceftizoxime, without any 
added sucrose fatty acid ester, was orally administered to 
rats . 

Rate of urinary recovery (%) 

(i) Ceftizoxime sodium 40 mg/kg 
Sucrose fatty acid ester (HLB 11) 20 mg/kg 
(Stearic acid 70%, palmitic acid 30%) 
(Monoester 50%, di- and triester 50%) 

Urinary recovery (%) 10% 

(ii) Ceftizoxime sodium 40 mg/kg 
Sucrose fatty acid ester (HLB 5) 20 mg/kg 
(Stearic acid 70%, palmitic acid 30%) 
(Monoester 35%, di-and triester 65%) 

Urinary recovery (%) 0,7% 

(iii) Ceftizoxime sodium 40 mg/kg 
Urinary recovery (%) 0.3% 

EXAMPLE 7 

4 0 mg/kg of cefamandole, and a sucrose fatty acid ester 
(HLB 15) (the bound fatty acid was about 70% of oleic acid, 
and the ester composition had a composition ratio of about 
70% of monoester and about 3 0% of di- and triester) in an 
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amount equivalent to 10 0 mg/kg were dissolved or suspended 
in phosphate buffer (pH7) , and the mixture was orally- 
administered to Wistar rats (7 weeks old, male) . As a 
control, the same amount of cefamandole, without any added 
sucrose fatty acid ester, was orally administered to a rat. 
Rate of urinary recovery of cefamandole {%) 
Cefamandole 40 mg/kg 

Sucrose fatty acid ester 100 mg/kg 20% 

Cefamandole 40 mg/kg 3% 

EXAMPLE 8 

40 mg/kg of 7- [D- {-)mandelamido] -3-{ [ (5-methyl-l,3, 4- 
thiadiazol-2-yl) thio] methyl} -3- cephem-4-carboxylic acid 
(hereinafter, referred to as Compound (D) ) , and a sucrose 
fatty acid ester (HLB 19) (the bound fatty acids were about 
30% of stearic acid and about 70% of palmitic acid, and the 
ester composition had a composition ratio of monoester 95% 
and di- and triester 5%) in an amount equivalent to 10 mg/kg 
were suspended in a 5% aqueous solution of 
carboxymethylcellulose, and the suspension was orally 
administered to Wistar rats (7 weeks old, male) . 

As a control, the same amount of cephalosporin 
(Compound (D) ) mentioned above, without any added sucrose 
fatty acid ester, was orally administered to a rat. 

Rate of urinary excretion (%) 

Compound (D) 40 mg/kg 



- 18 - 



Sucrose fatty acid ester 10 mg/kg 19% 

Compound (D) 40 mg/kg 3% 

Furthermore, in the exactly same manner, a 5% aqueous 
solution of carboxymethylcellulose containing an amount 
equivalent to 40 mg/kg (in terms of Compound (D) ) of a 
pivaloyloxymethyl ester of the 4-position carbon of 7-[D-(- 
) mandelamido] -3-{ [ {5-methyl-l, 3 , 4-thiadiazol-2- 
yl) thio] methyl } -3 - cephem-4 -carboxylic acid (Compound (D) ) , 
and 5% carboxymethyl cellulose solution without a sucrose 
fatty acid ester were orally adminitered. 
Rate of urinary recovery (%) 

Pivaloyloxymethyl ester of Compound (D) 40 mg/kg 
Sucrose fatty acid ester 10 mg/kg 33% 

Pivaloyloxymethyl ester of Compound (D) 40 mg/kg 

10% 

EXAMPLE 9 

2 parts by weight of 7p- [ (Z) -2 - (2 -amino-4-thiazolyl) -2- 
(methoxyimino) acetamido] -3- [5- (2-amino-2-carboxy) ethyl- 
1,3, 4-thiadiazol-2-yl-thiomethyl] -3- cephem-4 -carboxylic acid 
(Compound (B) ) , 0,4 parts by weight of a sucrose fatty acid 
ester (HLB 19) (the bound fatty acids were about 70% of 
stearic acid and about 3 0% of palmitic acid, and the ester 
composition had a composition ratio of monoester 95% and di- 
and triester 5%), and 0.2, 0.2 and 0.1 parts by weight of 
lactose, corn starch and starch , respectively were 
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introduced, and using HP-55S (Shin-Etsu Chemicals) as a 
binder, granules were produced by a wet granulation method. 
The granules thus obtained were orally administered to a 
cynomolgus monkeys (3 kg, male) at a dose of 10 mg/kg. 

Subsequently, the exactly same method was performed 
with amoxicillin, cefazolin, ceftizoxime, cefmenoxime, 
cefamandole and ceftriaxone. 

As the respective controls, granules not containing the 
sucrose fatty acid ester were orally administered to 
cynomolgus monkeys. 

Urinary recovery of respective drugs (%) 

Sucrose fatty acid ester added 

Sucrose fatty acid ester not added 

Amoxicillin (Comparative Example) 

Cefazolin 

Ceftizoxime 

Cefmenoxime 

Cefamandole 

Ceftriaxone 

Compound (B) 
EXAMPLE 10 

40 mg/kg of cefazolin sodium salt, and a sucrose fatty 
acid ester (HLB 15) (the bound fatty acids were about 30% of 
stearic acid and about 70% of palmitic acid, and the ester 
composition had a composition ratio of monoester about 7 0% 
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and di- and triester 30%) in an amount equivalent to 15 
mg/kg were mixed with water, and the mixture was orally 
administered to Wistar rats (7 weeks old, male) . As a 
control, the same amount of cefazolin sodium salt, without 
any addition of sucrose fatty acid ester, was orally 
administered to rats. 

Rate of urinary recovery of cefazoline (%) 
Cefazolin sodium 40 mg/kg 

Sucrose fatty acid ester 15 mg/kg 9% 

Cefazolin sodium 40 mg/kg 6% 

EXAMPLE 11 

40 mg/kg of cefoxitin, and a sucrose fatty acid ester 
(HLB 11) (the bound fatty acids were about 70% of stearic 
acid and about 3 0% of palmitic acid, and the ester 
composition had a composition ratio of about 50% of 
monoester and about 50% of di- and triester) in an amount 
equivalent to 20 mg/kg were dissolved or suspended in 
phosphate buffer solution (pH 7), and the resulting product 
was orally administered to Wistar rats (7 weeks old, male) . 
As a control, the same amount of cefoxitin, without any 
addition of sucrose fatty acid ester, was orally 
administered to a rat. 

The rate of urinary excretion was measured in the same 
manner as in Example 1. 

Rate of urinary recovery of cefoxitin (%) 
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Cefoxitin 



4 0 mg/kg 



Sucrose fatty acid ester 



20 mg/kg 



10% 



Cefoxitin 



4 0 mg/kg 



1% 



EXAMPLE 12 

40 mg/kg of cefotiam sodium salt, and a sucrose fatty- 
acid ester (HLB 15) (the bound fatty acids were about 50% of 
stearic acid and about 50% of palmitic acid, and the ester 
composition had a composition ratio of monoester 70% and di- 
and triester 3 0%) in an amount equivalent to 2 0 mg/kg were 
filled in capsules, and the capsules were orally 
administered to beagle dogs (about 10 kg) . As a control, 
the same amount of cefotiam sodium salt, without any 
addition of sucrose fatty acid ester, was filled in capsules, 
and the capsules were orally administered to a Wistar rat. 

The measurement method for urinary recovery was 
performed in the same manner as in Example 1. 
Rate of urinary recovery of cefotiam (%) 
Cefotiam 40 mg/kg 

Sucrose fatty acid ester 20 mg/kg 11% 

Cefotiam 40 mg/kg 0.6% 

Furthermore, the similar experiment was carrieant with 
the sucrose fatty acid ester other than the above-mentioned 
composition. 

Rate of urinary recovery (%) 

Cefotiam sodium 40 mg/kg 
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Sucrose fatty acid ester (HLB 19) 20 mg/kg 

(Stearic acid 70%, plamitic acid 30%) 15% 
(Monoester 95%, di- and triester 5%) 
EXAMPLE 13 

3 0 mg/kg of a compound resulting from acetoxymethyl 
esterif ication of the carboxyl group at the 4-position of 
cefmenoxime, and a sucrose fatty acid ester (HLB 15) (the 
bound fatty acids were about 30% of stearic acid and about 
70% of palmitic acid, and the ester composition had a 
composition ratio of monoester 70% and di- and triester 30%) 
in an amount equivalent to 50 mg/kg were suspended in a 5% 
aqueous solution of carboxymethylcellulose, and the 
suspension was orally administered to a beagle dog (about 10 
kg, male) . As a control, the same amount of a compound 
resulting from acetoxymethyl esterif ication of the carboxyl 
group at the 4-position of cefmenoxime in the form of an 
aqueous solution of carboxymethylcellulose, without any 
added sucrose fatty acid ester, was administered. 

Rate of urinary recovery of cefmenoxime {%) 

Compound resulting from acetoxymethyl esterif ication of 
carboxyl group at 4-position of cefmonexime 30 mg/kg 

Sucrose fatty acid ester 50 mg/kg 

26% 

Compound resulting from acetoxymethyl esterif ication of 
carboxyl group at 4-position of cefmenoxime 30 mg/kg 
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9% 

COMPARATIVE EXAMPLE 

20 mg/kg of amoxicillin, and a sucrose fatty acid ester in 
an amount equivalent to 5 mg/kg were dissolved or suspended 
in phosphate buffer solution (pH 7), and the resulting 
product was orally administered to a Wistar rat. The 
sucrose fatty acid esters used had HLB values of 19, 15, 11, 
7, 5 and 2, respectively. 

HLB of sucrose fatty acid ester 

Rate of urinary recovery (%) 

Not added 

As can be seen from the Examples above, among the 
respective values of HLB from 2 to 19, the absorption rate 
was decreased at HLB values of 15 and 19, while poor results 
were obtained with no addition. 

(Remarks) Composition ratio of sucrose fatty acid ester 
at respective HLB values 

HLB 19: Stearic acid 70%, palmitic acid 30% 

Monoester 95%, Di- and triester 5% 
HLB 15: Stearic acid 30%, palmitic acid 70% 
Monoester 70%, Di- and triester 3 0% 
HLB 11: Stearic acid 70%, palmitic acid 30% 
Monoester 50%, Di- and triester 50% 
HLB 7: Stearic acid 70%, palmitic acid 30% 
Monoester 40%, Di- and triester 60% 
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HLB 5: Stearic acid 70%, palmitic acid 30% 
Monoester 35%, Di- and triester 65% 

HLB 2: Stearic acid 70%, palmitic acid 30% 
Monoester 25%, Di- and triester 75% 

Patent Attorney Shimizu Takeshi 
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